been suggested that viruses may cause this condition, and small virus-like particles were seen in the colonic exudate, similar to those reported in rectal biopsy findings.3 These particles, however, have also been observed in other unrelated conditions and in normal tissue. 6 8 9 Pathological studies have suggested a locally acting toxic agent. ' 5 6 We think the toxin we found in tissue culture tests on suspensions of faecal exudate is related to the disease. It was present at surprisingly high dilutions of faeces and tissue biopsy suspension, disappearing when the patient recovered. The cytopathic effect was quite distinct from the cell granularity and degeneration often seen after inoculation of stool specimens into tissue culture for the isolation of viruses. It was not found in stools from a wide variety of other intestinal disorders. Many questions still remain unanswered and we propose to investigate further the properties of the toxin and its occurrence in this disease and in antibiotic-induced diarrhoea.
We could not find the source of this cytotoxin in a preliminary screening of the bacteria isolated, but special in-vivo conditions may be required for its production. It might result from tissue breakdown or inflammation, though we have not found it in other cases of infective diarrhoea or inflammatory bowel disease. Since pseudomembranous colitis is uncommon we hope this preliminary report will encourage others to look for similar tissue culture effects in the disease. If it is proved to be caused by a bacterial toxin then it may become possible to treat it with specific antibacterial measures.
(Accepted 8 March 1977) Comparative trial of endocrine versus cytotoxic treatment in advanced breast cancer Summary Ninety-two women with advanced breast cancer were allocated at random to receive either cytotoxic or endocrine treatment. Out of 45 women included in the cytotoxic treatment group, 22 (49%) achieved complete or partial remission of their disease, whereas of the 47 included in the endocrine treatment group, only 10 (21%) achieved such remission. Significantly longer survival times in the cytotoxic treatment group were most apparent among premenopausal women, 75% of such patients responding to cytotoxic drugs (median survival 46 weeks) compared with only 11% benefiting from ovarian ablation (median survival 12 weeks). In postmenopausal women with predominantly soft-tissue disease, however, additive hormonal treatment with tamoxifen produced remission rates and survival times equivalent to those produced by cytotoxic drugs.
Introduction
In Britain doctors still generally accept that the first line of management for recurrent or metastatic breast cancer is endocrine treatment and that cytotoxic drugs have only a secondary role. Various investigators have reported remarkably good results using combination cytotoxic treatment in late breast cancer in recent years,'-3 and some have suggested that traditional endocrine measures may have little further part to play. 4 Many such results have come from uncontrolled series, which, combined with arguments that the side effects of cytotoxic treatment are greater and the duration of remission is shorter than with endocrine treatment, has reduced the credibility of the chemotherapists' claims. We therefore decided to design a prospective trial comparing these two approaches to management.
Patients and methods
All women with locally recurrent or metastatic adenocarcinoma of the breast who had not received previous systemic treatment were admitted to the study provided that they had clinically or radiologically assessable disease. By means of treatment cards drawn from sequentially numbered sealed envelopes they were allocated at random to receive appropriate endocrine treatment or combination cytotoxic therapy. The policy of endocrine treatment adopted evolved from the following considerations.
Premenopausal women and those within two years of their last menstrual period underwent either oophorectomy or induction of menopause by radiation. In a previous study at the Cardiff Breast Clinic oestrogen, androgen, and progesterone treatments were compared in postmenopausal women with breast cancer.5 Patients with secondary deposits predominantly in bone responded best to androgens, and those with secondary deposits in soft tissue or lung parenchyma responded particularly well to stilboestrol. A later study in Cardiff looked at tamoxifen treatment in women who were two or more years postmenopausal. The overall response rate was 35%, women with soft-tissue disease faring particularly well. Although these two studies were not strictly comparable, the response to tamoxifen was encouraging when contrasted with the previous series, especially in Table I also shows cytotoxic regimen chosen. The preliminary studies that led to the choice of this regimen have already been reported.8 Patients in the cytotoxic treatment group who achieved a complete remission and were still experiencing nausea were allowed to change to an oral maintenance regimen six months after starting treatment. At each attendance the white blood cell count was monitored, and if this fell below 9 x 109/1 (3000/mm3) the dose of cytotoxic agents was reduced. To prevent cardiac toxicity the dose of doxorubicin was limited to 400 mg.
The criteria of objective response were those recommended by the UICC.9 Complete response indicated total regression of all assessable disease, sustained for at least three months; and partial response, more than 50 % regression. In analysing the results, patients who achieved a complete or partial response were regarded as successes, and those in whom the disease was static or progressed were regarded as failures. Subjective response was measured by linear analogue selfassessment,"' the results of which will be reported separately.
Results

OVERALL RESULTS
Out of 100 patients admitted to the study, 92 were available for assessment. Of these, 47 were included in the endocrine treatment group and 45 in the cytotoxic treatment group. The overall response rates in the two groups are shown in table II. Cytotoxic treatment produced significantly more responses than endocrine treatment (P < 0 02; y2 test with Yates's correction for small numbers) despite the cytotoxic group containing a higher proportion of patients with generalised disease. The remission rate in the cytotoxic treatment group was the same for patients with local and generalised disease, in contrast to the endocrine series. The median duration of remission in patients responding to endocrine treatment was 29+ weeks, and in patients responding to cytotoxic treatment 32 + weeks. The actuarial survival curves for the two groups are shown in the figure. Survival in the cytotoxic group was significantly better than in the endocrine group (P < 0 015; Peto log rank test). At the time of review 29 (64 0') Of these, two patients receiving tamoxifen and four in the cytotoxic group were among the responders, in each instance improvement in local disease being accompanied by radiological evidence of bone healing.
In the perimenopausal group none of the four patients receiving tamoxifen responded but five out of nine women given cytotoxic treatment ggined objective benefit, the median duration of their remission being 29 + weeks. The numbers were too small for statisti=.
cal analysis, and in additi6n the endocrine group was at a disadvantage in that three of the four patients had asymptomatic bone metastases, whereas only three of the nine in the cytotoxic treatment group had this problem.
PREDOMINANTLY BONE, LUNG, OR LIVER DISEASE There were too many small subdivisions in this subgroup-of 24 patients to allow meaningful analysis. The overall results of treatment.. were disappointing (only two objective responses, both with cytotoxic treatment) (table IV). Perimenopausal and postmenopausal with secondary deposits in liver. .
6 SIDE EFFECTS
Nausea and alopecia were invariable complications of cytotoxic treatment. The degree of nausea varied greatly with different patients, but the only woman to refuse treatment because of vomiting was receiving stilboestrol. Alopecia was temporary, and women continuing with aggressive chemotherapy grew a full head of hair within a year. No patient developed such haematological toxicity that treatment had to be stopped.
Discussion
When designing this prospective trial a major problem was encountered in selecting the type of endocrine treatment to be used. The ideal would have been to employ a single endocrine agent or ablative manoeuvre to compare with the chemotherapeutic regimen but no one endocrine procedure is appropriate for all clinical presentations of advanced breast cancer. An optimum strategy of endocrine treatment had been evolved in the Cardiff Breast Clinic over many years of sequential trials, and we felt that this strategy should be compared with one of the most effective chemotherapeutic regimens available.
Perhaps the most striking result of this study was the poor overall performance of endocrine treatment, except for tamoxifen in postmenopausal women with localised disease. The results reported appear to be worse than in previous studies in our department and most other reported series. The most likely explanation for this difference is our application of the strictest criteria of response, though the same criteria applied to both the endocrine-treated and cytotoxic-treated patients. The results in the latter group were also disappointing compared with other reported series. An alternative explanation, for which there is no strong scientific evidence, is that the nature of the disease is changing, so that we are now seeing fewer endocrine-sensitive tumours than before.
Ovarian ablation, which is the least controversial and best established therapeutic measure for advanced breast cancer in premenopausal women, produced surprisingly poor results. Most women in the ovarian ablation group, however, had local -disease, and these patients may do less well after oophorectomy than those with disseminated-disease." Furthermore, although the difference in response rate compared with those women given cytotoxic drugs was highly significant, the order of difference might have been exaggerated because of the relatively small numbers. There is therefore an urgent need for this study to be repeated on premenopausal women only.
With the development of oestradiol-receptor assays it was hoped to put the treatment of breast cancer on a rational basis by selecting out those tumours that were likely to be endocrineresponsive from those that were likely to be autonomous. There are two problems with this approach. The first is to obtain enough tumour for assays. This is easy when there is extensive soft-tissue disease but almost impossible when one is dealing with patients with bony metastases or parenchymal lung disease, such patients constituting nearly half the total in this study. Secondly, when -material is available for receptor assays, then even if the results are positive the response rate--to endocrine treatmentis still of the order of 50-60%'. 12 We may reasonably conclude from our results that, overall, combination cytotoxic drug treatment is: more likely to produce a response and to prolong life than immediate endocrine treatment for advanced breast cancer. Furthermore, this becomes an urgent consideration with premenopausal women, in whom chemotherapy delayed until the failure of ovarian ablation has been shown does not seem capable of salvaging lives. The only subgroup in which endocrine measures appeared to be equivalent to cytotoxic drug treatment was that of postmenopausal women with premoninantly soft-tissue disease. In this case one would clearly wish to advocate tamoxifen rather than chemotherapy because of its ease of administration, lack of side effects, and relatively low cost.
Finally, when comparing two such varying regimens the quality of life must be an important consideration. In parallel with the objective criteria of response a prospective study of subjective response has also been conducted and will form the basis of a subsequent communication. The one fact, however, that stands out from this study is that when patients themselves see the benefit of their treatment they accept the side effects. When there is no such detectable benefit then the side effects of treatment become intolerable.
